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FuelCell Energy overview

Global customers

Headquarters
Danbury, CT

ÅCorporate Headquarters

ÅResearch labs

ÅEngineering design

ÅGlobal Service center

Manufacturing
Torrington, CT

ÅCell & Stack fabrication, 
Module assembly 

Å167,000 sq. ft.

Other facilities
Taufkirchen, Germany

ÅFinal assembly for SubMW 
carbonate stack modules

ÅCarbonate SubMW power plant 
sales and service

ÅSales and service for carbonate 
MW scale platforms made in US

Calgary, Canada

ÅSolid oxide R&D for power 
generation, electrolysis, and 
energy storage

ÅSolid oxide cell and stack 
manufacturing

Demand for clean, reliable electricity driving adoption of fuel cell technology

Capacity
in field

3>500 Employees

Listing:

NASDAQFCEL

HQ Danbury,
Connecticut

>220 MW
Million MWhôs generatedwith
patented technology

Company Highlights1

95
Platforms in 
commercial 
operation2

>13

Continents

1As of the year ended October 31, 2022.
2Note that certain sites have multiple platforms. As an example, our 14.9 MW Bridgeport project site has five 2.8MW 

platforms. As of 10/31/22, there were 33 sites with the Companyôs carbonate fuel cell platforms..
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DE-FE31974 Project Objectives

ÅThe overarching goal of the project is to advance the high efficiency and low-cost 
Reversible Solid Oxide Fuel Cell (RSOFC) technologies for hybrid operation of 
water electrolysis as well as power generation, suitable for energy storage 
combined with capabilities for hydrogen production. 

ÅThe objectives of the project include cell performance improvements, stack 
durability, and optimization of system efficiency resulting in the design of a MW-
scale energy storage system with no carbon footprint and an anticipated storage 
system cost of <$1000/kW at 50MW/year manufacturing level, leading to 
hydrogen production cost of <$2/kg H2 (at $30 /MWh electricity price). 
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Solid oxide - hydrogen based long duration energy 
storage system

Hydrogen 

Storage
Electrical/

Control 

Equipment

Å Hydrogen during charge cycle can be 
used to provide power during discharge 
cycle or can be exported to hydrogen 
user

ÅWaste heat from other sources can be 
utilized to reduce electric power 
consumption

Å Expected round trip efficiency of ~70%

Å The storage reactant is water, which is 
regenerated during power generation 
discharge ïdoes not depend on limited 
quantities of lithium or cobalt

Å Discharge duration is added by adding 
inexpensive hydrogen and water 
storage ïso cost of storage capacity 
reduces significantly with longer 
duration

Å Geological storage of hydrogen can 
provide weekly or seasonal storage

H2 can be converted back to power or 

supplied to H2 user, enhancing project 

economics
Charging 

power is 

converted to 

stored 

hydrogen by 

electrolysis of 

stored water

Stored 

hydrogen is 

converted 

back to power 

and water in 

fuel cell mode

Hydrogen

Power

Power
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Solid Oxide Technology Applications

Fuel Cell

ÅPower generation 
using a wide range of 
fuels, including natural 
gas, biofuels and 
hydrogen

Electrolysis
ÅProducing hydrogen 

from steam with power 
input

Energy 
Storage

ÅAlternating between 
power generation and 
electrolysis to produce 
hydrogen from water

Solid oxide stack 

is a common 

platform

Manufacturing

Energy Storage System

1MW, 8MWh

250 kW Power Generation System

Electrolysis

600 kg/day H2 from 1.1 MW



Cell Technology 
for Reversible 
Operation
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Cell Fabrication

Component Materials Thickness Porosity Process

Cathode
Conducting 

ceramic
~ 50 mm ~ 30% Screen printing

Barrier layer CGO ~4 mm <10% Screen printing

Electrolyte YSZ ~5 mm < 5% Screen printing

Anode functional layer Ni/YSZ ~8 mm ~ 40% Screen printing

Anode support Ni/YSZ ~0.3 mm ~ 40% Tape casting

Solid Oxide Cell (SOFC) Constituent Layers 

Tape Casting Co-SinteringAutomated Screen Printing

ñTSC3 Processò

Anode Substrate
(fuel electrode)

Electrolyte

Cathode

Barrier layer

Contact Design +

Formed Interconnect

Contact Design +

Formed Interconnect

Cell
Stack 

repeat 

unit

Cell QC

CSA cell leak tester jig

with thickness measuring tool

ID 

seal

Old 

seal

Thickness (Z) 

measuring 

tool
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Long-Term Stability of Cell Operation in Electrolysis Mode

Negligible cell degradation observed after >6 months of operation 

Å16 cm2 cell configuration consisting 

of stack features: 

Åcross-flow pattern 

Åflow fields

Åelectrode contact layers

Åglass sealsSteady State Operation in Electrolysis Mode at 1 A/cm2
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GLOB 5279 - HiPoD Cell 10Y EL, Low Flow Field Jig, MCO Coated Jig, 
Glass Seal 

T = 750°C
I = 16 A
J = 1.0 A/cm2
Air =0.467 SLPM 
Fuel = 0.159 SLPM Hydrogen + 60% H2O (50% Us)

Humidifier failed, Cell over 1.9V

Cell 5279
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Cell 5271 in Reversible Operation

Reversible operation of a 16 cm2 cell at ambient pressure (46 SOEC/SOFC cycles over 1,104 hours)

Reversible Operation of test 5271 at ambient pressure


